As a result of the greater attention which otologists in recent years have paid the labyrinth, there has developed an increasing appreciation of labyrinthine infection as a cause of intracranial complications. Unquestionably, suppurative disease in the labyrinth is one of the most prolific sources of otitic intracranial infections, particularly those that affect the structures in the posterior fossa of the skull.
That the labyrinth should so frequently act as the conveyor of a middle ear infection to the cranial contents is not aston ishing when we consider the intimate relationship between the labyrinthine capsule and the middle ear spaces on the one hand, and the avenues of communication between endolabyrinthine and endocranial spaces on the other.
The promontory, the oval and round windows, and the cupola of the external semicircular canal lie exposed in the middle ear and aditus. The superior semicircular canal is almost in direct contact with the dura of the middle fossa, while the posterior semicircular canal is often very close to the cerebellar dura.
The endolymph spaces in the labyrinth are in direct com munication with the subarachnoid space through the lymph channels in the sheath of the eighth nerve as the latter passes through the internal auditory canal to the cerebellopontine angle. The perilymph spaces of the labyrinth communicate directly with the subarachnoid space through the aqueductus cochleae. From the saccule and utricle a fine tube (the ductus endolymphaticus) leads to the posterior surface of the petrosa, where it emerges midway between the internal auditory meatus and the lateral sinus. Here is broadens into the Saccus endo lymphaticus, a bag-like structure which lies between the lay ers of the cerebellar dura, often extending out as far as the wall of the lateral sinus.
Intracranial complications occur with both acute and chronic labyrinthine suppuration. They are, however, relatively more common with acute labyrinthitis because there is no time for the inflammatory process in the labyrinth to be walled off. On account of the overwhelming predominance of chronic over acute suppurative labyrinthitis, intracranial complications are really more frequently observed associated with the chronic form.
Endocranial infections that originate in the labyrinth may extend from the latter through various paths. They may travel through preformed avenues of communication, such as the aqueductus cochleae or the lymph spaces surrounding the nerve. Such an extension results usually in rapidly spread ing meningitic processes. Meningitis is the most common form of endocranial infection complicating suppurative laby rinthitis. Not infrequently, however, even when the infection progresses through the lymph channels along the eighth nerve, there occurs a collection of pus localized in the internal audi tory canal. This condition occurs particularly with chronic suppurative labyrinthitis. The abscess owes its limitation to the arrangement of the sheaths of eighth nerve in the canal. The arachnoid sheath leaves the nerve some distance from the fundus of the canal and applies itself to the dural lining of the bony walls at the area cribrosa, thus closing off a funnel-shaped space at the fundus, separate from the inner portion of the canal. In this space an abscess may remain localized until the arachnoid barrier is broken down. Then the infection spreads to the intracranial cavity.
Labyrinthine infection may spread to the endocranium through the ductus and Saccus endolymphaticus, or by necrosis of the posterior or superior semicircular canal. The infective process which reaches the endocranium by one of these routes is usually localized, as the spread of the infection to the cranial cavity is necessarily very slow. Necrosis of the posterior semicircular canal results in disease of the posterior fossa and necrosis of the superior canal in disease of the middle fossa.
The Saccus endolymphaticus lies between two layers of the dura, just anterior to the lateral sinus. An abscess in the Sac cus may extend backward until it comes to lie in the inner wall of the lateral sinus, and may thus give rise to an infect ive process within the sinus.
The labyrinthine veins empty into the inferior petrosal sinus. Through these veins a labyrinthine infection may ex tend into the inferior petrosal sinus, and may spread back ward to the bulb and lateral sinus, or forward into the cav ernous sinus.
Endocranial complications of suppurative labyrinthitis usually occur in the posterior fossa, rarely in the middle fossa. They are:
1. Extradural abscess. 2. Interdural abscess (saccus empyema).
3. Subdural abscess. 4. Cerebellar abscess (rarely temporosphenoidal abscess). 5. Meningitis: 1, circumscribed; 2, diffuse; (a) serous; (b) purulent.
6. Thrombosis of dural sinuses (most commonly lateral sinus; occasionally extension through petrosal to cavernous sinus).
Some symptoms are common to all forms of infective pro cesses in the posterior cranial fossa. Oftentimes these forms cannot be differentiated one from the other, and we must con tent ourselves with the tentative diagnosis of an infective process in the posterior cranial fossa, until operation or autop sy shows the particular form of involvement.
Intracranial extension of a labyrinthitis occurs only, as a rule, after the endolabyrinthine spaces have been involved in a diffuse suppurative process. It is almost unknown with serous or circumscribed labyrinthitis. Consequently we find upon examination, in most of the cases of intracranial com plication of labyrinthine disease, complete loss of labyrinthine function, that is, total deafness, negative caloric and fistula tests, and on rotation, signs of destruction of one labyrinth, either recent or of long standing.
Rarely, in the cases which complicate acute labyrinthitis, the labyrinthine functions may not yet have been entirely de stroyed when the endocranial complication has begun. In these cases it will still be possible to arouse the labyrinth by some form of stimulation.
Signs of manifest labyrinthitis are not often seen with intra cranial complications, with the exception of meningitis com plicating an acute suppurative labyrinthitis. Without doubt there have been many instances in which the labyrinthine symptoms were confused with the early meningitic symptoms. Indeed, these symptoms are often so intermingled that there is considerable difficulty in differentiating between them. The symptoms of labyrinthitis occur only at the beginning of the acute cases and day by day become less severe. Several weeks after the onset of an acute labyrinthitis there are no longer any manifest symptoms present, nor are they to be found in those cases where the endocranial condition compli cates a chronic labyrinthitis. In many of the cases, however, if the previous history is gone into carefully, one or more at tacks of dizziness, with or without vomiting, will be recalled. In some cases a typical history of an attack of labyrinthitis, lasting one or two weeks, will be brought out. Occasionally, too, inquiry with regard to hearing will elicit the fact that hearing was suddenly lost : or, on the other hand, the patient may state that he does not recall when he had hearing in the affected ear.
Symptoms of disease in the posterior cranial fossa closely resemble those of disease of the labyrinth itself, because the former are due to irritation of the labyrinthine centers. Cases of meningitis and cerebellar disease have often been mistaken for labyrinthitis.
Where the labyrinthine functions have been impaired but not entirely destroyed, it is very difficult to differentiate be tween labyrinthine" disease alone and labyrinthine disease com plicated by disease in the posterior fossa. Where the laby rinthine functions have been totally destroyed, as occurs in the majority of cases, the existing symptoms can, of course, be easily ascribed to the complicating intracranial lesion. In the former cases we must call other symptoms to our assist ance.
Among these are temperature and headache, which prac tically never occur with an uncomplicated labyrinthitis. The symptom of enduring caloric nystagmus, as described by Neu mann, is of value here, especially with cerebellar abscess, but it may also be elicited when there is pressure on the cerebel lum from extra-or subdural collections of pus. If in cere-bellar disease cold water be allowed to flow into the sound ear, it will cause a nystagmus to the opposite side, lasting five or ten minutes. The cerebellar cortex exercises an inhibitory influence over the vestibular centers, just as the cerebral cor tex exercises an inhibitory control over the spinal motor cen ters. Disease in the cerebellar cortex results in loss of this inhibition of the vestibular centers, with the result that when the latter are aroused by the stimulus produced by cold water in the ear. the resulting response, namely the nystagmus, is very violent and lasts a long time.
The nystagmus which accompanies disease in the posterior fossa differs in nowise from that due to labyrinthine disease. It is of the same type as nystagmus of labyrinthine origin and occurs in the same planes. In the advanced stages there" are disturbances of consciousness, and signs indicative of men ingitis.
Let us, for the sake of clearness, assume some concrete cases. We have a patient who complains of vertigo and deaf ness. On examination we find that he has a spontaneous nys tagmus to the right. His right ear is in a condition of chronic suppuration. His left ear is normal. He is completely deaf in the right ear, and his static labyrinth on that side is unirritable. Without any further examination we can make a diagnosis of disease in the posterior cranial fossa, for a dead labyrinth cannot cause a nystagmus toward its own side.
If, however, we find some hearing in the right ear and a positive caloric reaction, we must look for further data to help us in our diagnosis. The duration of the symptoms is of assistance to us. If the symptoms have been continuous rind have lasted more than two or three weeks, we are prob ably dealing with endocranial disease, for the symptoms of a circumscribed labyrinthitis are intermittent, and those of a diffuse labyrinthitis improve after the first few days and, excepting the nystagmus, have usually completely disappeared after ten days or two weeks. Symptoms of endocranial dis ease, on the other hand, either remain constant or become pro gressively worse. In cases where we are in doubt, Neumann advises doing a labyrinth operation. If the nystagmus toward the affected ear persists after the extirpation of the labyrinth, we are unquestionably dealing with endocranial disease.
During the radical mastoid or labyrinth operation we may find a condition which will lead us to explore the posterior fossa, such as a fistula in the dura or a very much discolored dura. But we can very well have an intracranial suppuration with a macroscopically normal inner table and dura. The condition of the labyrinth itself as disclosed intraoperatively may sometimes help us in determining to explore the posterior fossa. If, in the presence of symptoms suggesting endocranial complications, we find at operation an eroded labyrinthine cap sule and the endolabyrinthine spaces filled with granulations, our suspicion of disease in the posterior fossa would be very much strengthened. The presence of headache, especially if it be persistent and localized, is suggestive of endocranial involvement, for laby rinthine suppuration, in itself, does not cause pain. We must, of course, exclude pain due to disease of the mastoid. The location of the pain is no guide as to the location of the intra cranial disease. We may have frontal pain with disease in the cerebellum. The pain varies from an occasional slight feeling of discomfort to a constant agonizing pain which even morphin will not relieve, and which causes the patient to toss from side to side and to moan in anguish.
Often it is possible to elicit a point of tenderness to per cussion on the skull. In some cases the pain is referred to a localized area, irrespective of what portion of the skull is per cussed. We have never, however, been able to assure our selves of the change in the percussion note over a brain ab scess as described by Macewen.
The presence of temperature for which no other cause can be determined also points to intracranial disease. The same may be said of a high leucocyte count. A peculiar beating tinnitus in the affected ear is often complained of in disease of the posterior fossa. This is all the more striking when the functional tests disclose the fact that hearing has been totally destroyed.
In every suspicious case lumbar puncture should be done. A turbid cerebrospinal fluid will, of course, give us positive information, but a negative fluid does not exclude endocranial disease. A sterile turbid fluid seems to be characteristic of brain abscess. This condition was found in two cases ob served by the writers, and in many cases reported in the litera ture. Turbidity does not necessarily mean a diffuse menin gitis.
Optic neuritis does not occur in uncomplicated labyrinthitis, but it is absent in many cases of brain abscess and meningitis. Stupor, delirium, rigidity of the neck, Kernig's sign, etc., leave us in no doubt as to the diagnosis.
The direction of the falling, or the tendency to fall, helps us sometimes. With uncomplicated labyrinthitis the falling is always in the direction of the slow component of the nys tagmus, and is definitely influenced by changes in the position of the head. In endocranial disease the direction of the fall ing follows no rigid rules ; although in cerebellar abscess there is usually a tendency to fall toward the diseased side, irrespect ive of the direction of the nystagmus, if this be present.
Bârâny's pointing tests are often of considerable assistance in making a diagnosis. With disease in the right cerebellar hemisphere there is a spontaneous pointing-by to the right of the right arm, forearm or hand, irrespective of the direction of the spontaneous nysgtamus. If an artificial horizontal nystag mus to the right is produced by rotation or cold water, the right arm, forearm or hand will not point-by to the left, as would be the case if the cerebellum were normal.
Sometimes the patient is unconscious when first seen. In this condition a nystagmus is represented by a conjugate de viation of the eyes in the direction of the slow component of the nystagmus. If an unconscious patient has a deviation of the eyes to the right, and a chronic suppurating ear on the left side, and cold water allowed to flow into this ear does not change the position of the eyes, he probably has a cerebellar abscess of labyrinthine origin. If cold water brings the eyes over to the left, the endocranial condition is not labyrinthogenic.
The symptoms which are common to all forms of inflamma tory processes in the posterior fossa are headache, vomiting, and vertigo. Temperature elevation is also common to all except cerebellar abscess.
Extradural abscess may occur without any symptoms out side of those of the labyrinthitis. It is often found accident ally in the course of a labyrinth operation. This is one of the arguments in favor of the Neumann operation, as here, since the cerebellar dura is exposed, we may find an epidural abscess which would otherwise remain undiscovered.
Interdural abscess is usually due to saccus empyema, and can be positively diagnosticated, according to Kramm, only when the pus works its way backward between the two layers of the dura until it lies between the lateral sinus and cerebel lum, and then infects both of these structures. A combination of the symptoms of suppurative labyrinthitis, sinus thrombosis and cerebellar abscess usually means a saccus empyema. Subdural abscess gives symptoms similar to those of cere bellar abscess.
In cerebellar abscess there is usually little or no tempera ture. It may even be subnormal. The pulse is apt to be slow -fifty to sixty. Rapid and extreme emaciation is very com mon, and the vomiting is usually more persistent than in abscesses affecting the cerebrum. There may be optic neu ritis. There is apt to be a sterile turbid cerebrospinal fluid under pressure. There may be a spontaneous pointing-by in an outward direction of the arm, forearm or hand on the affected side, and on arousing a nystagmus toward this side there will be no pointing-by inward-i. e., toward the other side. There may be a hemiparesis of the affected side or a disturbance of joint and posture sense. There may be adiadokokinesis-i. e., an inability to execute rapidly succes sive volitional movements.
The symptoms of meningitis are too familiar to all to re quire enumeration here.
The symptoms of sinus thrombosis are irregular fever with marked remissions, chills and sweats, bacteremia, and perhaps evidences of metastatic abscesses. With involvement of the cavernous sinus there are, in addition to these symptoms, edema of the lids and conjunctiva, proptosis of the eyeball, strabismus, and dilatation of the pupil. With cavernous sinus thrombosis the blood culture is usually negative.
Occasionally, labyrinthine suppuration gives rise to endo cranial disease as a result of perforation through the superior semicircular canal. When this occurs the symptoms will, of course, be those of disease in the middle fossa.
